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  Description: 

    Abstract: 

      Ganymede is the largest satellite of Jupiter, and its icy surface 

has been formed through a variety of of impact cratering, tectonic, and 

possibly cryovolcanic processes.  The history of Ganymede can be divided 

into three distinct phases: an early phase dominated by impact cratering 

and mixing of non-ice materials in the icy crust, a phase in the middle 

of its history marked by great tectonic upheaval, and a late quiescent 

phase characterized by a gradual drop in heat flow and further impact 

cratering.  Images of Ganymede suitable for geologic mapping were 

collected during the flybys of Voyager 1 and Voyager 2 (1979), as well as 

during the Galileo mission in orbit around Jupiter (1995-2003).  This map 

represents a synthesis of our understanding of Ganymede geology after the 

conclusion of the Galileo mission. 

 

      The two fundamental classes of material units on Ganymede are dark 

materials and light materials.  The dark/light distinction is based on 

sharp relative albedo contrasts at terrain boundaries, rather than on 

absolute albedo, as several other types of surface modification (e.g., 

crater rays, polar caps) change the absolute albedo within these terrain 

classes.  Dark materials cover 35% of Ganymede’s surface, with almost the 

entire remainder of the surface covered by light materials. 

 

      Dark materials are heavily cratered, though not as heavily cratered 

as the surface of the neighboring satellite Callisto, suggesting that 

dark materials cannot be a primordial surface.  At high resolution, dark 

materials are dominated by the downslope movement of loose dark regolith 

within impact craters and on the sides of bright ridges and hummocks.  

These observations suggest that dark materials are covered by a thin lag 

deposit of dark regolith derived by sublimation of a more ice-rich crust 

below.  Dark materials commonly exhibit sets of concentric arcuate 

structures known as furrows.  Furrows may be the remnants of ancient 

multi-ring impact basins, similar to intact impact basins on Callisto 

such as Valhalla and Asgard. 

 



      Light materials crosscut dark materials and exhibit a lower impact 

crater density, demonstrating that they were formed later.  Light 

materials are subdivided into an intricate patchwork of crosscutting 

lineaments called grooves, mixed with areas of relatively smooth terrain.  

At high resolution, most light materials are dominated by extensional 

faulting.  Even light materials that appear to be smooth at low 

resolution are marked at high resolution by sets of parallel lineaments 

of apparent tectonic origin.  There is an open question on the extent to 

which light terrain is formed by cryovolcanic flooding of dark material 

with brighter ice, versus tectonic destruction of preexisting surface 

features and exposure of brighter subsurface ice in fault scarps; it is 

certainly possible that both of these processes play important roles in 

the formation of light materials.  Not all tectonic activity on Ganymede 

has led to the formation of light material – some dark material is cut by 

extensional faults without exhibiting a major change in albedo, while 

reticulate material is cut by two sets of tectonic lineaments and is 

transitional in albedo between adjacent light and dark materials. 

 

      The other material units found on Ganymede were created by several 

types of impact features, ranging from impact craters, to viscously 

relaxed impact features called palimpsests, to the large impact basin 

Gilgamesh in the southern hemisphere. 

 

    Purpose:  

       Much has been learned about Ganymede's impact cratering, tectonic, 

and possibly cryovolcanic processes since the Voyager flybys, primarily 

during and following the Galileo Mission at Jupiter (December 1995-

September 2003). Our mapping incorporates this new understanding to 

assist in map unit definition and provide a global synthesis of 

Ganymede's geology. 
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intermediate light grooved material (lg2).  All basin materials (br, bs, 

bi) overlie all ages of light materials.  Some degraded crater materials 

(c1) are crosscut by dark lineated (dl) and light materials, while other 

degraded crater materials overlie light materials.  Partially degraded 
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